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Abstract 



PROBLEM TO BE SOLVED: To enable effective and smooth operation when using a closed type 
cassette with a lid as a carrying container of a semiconductor wafer, carrying the closed type cassette 
into a vertical heat treatment device, for example, opening a lid, unloading a wafer out of the cassette 
and carrying out heat treatment. 

SOLUTION: A cassette 20 is temporarily stored In a cassette storage shelf through a carrying-in/out 
stage and is transferred to a holding stand for wafer delivery, a lid Is opened, and a wafer is unloaded. 
While an optical sensor is provided to a carrying-in/out stage, a central part through which an optical axis 
of an optical sensor in the cassette 20 passes through is formed of a light- transmitting material and its 
outer surface is formed flat. Furthermore, it is constituted so that a shelf 22 for holding a wafer does not 
exist there (that is, a state in which a central part of the shelf 22 is cut out) in order to reduce refraction of 
light as much as possible, when light passes through inside the cassette 20 and to detect a wafer easily. 
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d 1 9 9 7^1 ^-f-^^BS) » C:Oi'n-XM*-t y 
Ki.!7JL>'N?r0!lx.ifl 3tSci|X«-r**-ty V^Wt. :z 

[0 0 0 61 ^'n-XM^-tr y h4rfflv^-5*&'&tc(±, * 

-t -y HRfflfliS74^tjailfft/-:*-b y Mi. n-r'^- >irx. 

[0 0 0 71 

•t-y ^F«3tO'>Jl>'^<oJRift«|^s:iS:^w^£■.l:T*■t■y hoa^-^ 

#*-t-y V {zm^<r>^ :i:.^^-h*mt\^f\-. *-t y M*I 
<^t*OXn-yh (g) lC>>a:./N;&«^S^?ttTV»^:*^tV» 
^ dtli?Wii!!!!a^Btw^|lbtL-&«J{C^;d^o-r*Jl), 
««(±*-t y Y{z^nhitfzi' ir\zm^^ti^^^^i> 

^<r)m'k^,^m.^m.\zii\^^x^fi't y y<r> 

©tSflXt) ttS^fltrtwit©<^7t:i6tC*-t y M^icO't'J^/NO 
[0 0 0 8] i'n-XM^-t-y K4n7>^ibrtSI575*l,x.3t 
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^IS^^ -t 0 tc L 7t -> X A oitlt^^jt <6 <b tir ^ o 
[0 0 0 91 L3&^L5r35«e>*-t y HClSlt'btlfci'i^O 

[0 0 10] tfz-^-i:y hlH<r>^j:./^A^=f-miC^XiO^^ 

[coin 3f:|§^t±, CicoJ:^ :t^1S<7)TI-;&$'tL7t 
t<OT-*i). -eoBfitlli^' n-XM*-b y b tfflv^Tlfe 

[0 0 12] :*:|gWOife<DgfltJl^'D-Xa*-t y hF*3 

<^«is<oj|Ziji«i*s:s:Srii#:«reg < i t < nniz^m-f-s 

[0 0 13] 

^%Mzmm.^%M.-^^fzih<r)%MUt. «rfB*-t-yb 
-t y bOS^/6«^;i^ttStJi-C-lC, * -b y H^O*«(7) 

mMmm:m^-t^fzih(r>wm.^^WLt. ^mvLtzz 
[0 0 14] »*a2oi&?g(i, wmi!mw>zii\^ 



•bti.-Cv»^^S5rMM<7)*-fc y h Sr^firt-^ieXi-S/ci^tc 
oT^eA^i^^;t*-t •y B*«llCJ|3lS«l$tt^*-b y h 

mmt. z<r>ij^ -j vmmii^hn'm.^Mzii^ y y 
Ymmmt. tits.9kn-b<.zim.^fttzi}^'y \-m-h^ 

i: , «rIE* -b y h tJ^'^JIBIKAX x - v tclKA $ ixtz'ik. 

mts.ij'ty Ymam^h^^m^ft^i^txK. *-t-y 

t. imx.tzzt^^WLt^^o 

[0 0 15] »*a3 0f&igi±. a*JSl i;t(±2lBiK 

[0 0 16] tt*a4<o#e^fi, $!ia-r-<^^«^Jix«^ 

«B#l±^#lcJ:or«C^tLTv»-l.S-WM<7>*-t-y 

•y hrt(i7t^BB|t-r;z,|§7lc;giS5.y^'^<Opt^^7ti--5>$* 
SP^^<^, H(rlB5lf:<oiti§i/c(±Ri>HcJ: 19 *-t y M^<0 

*-t y Mciitt^S9lB*tt:6-'ii-?.a553-{i, 7t:^ti§140t^ 

[0 0 17] m^5<r>^mit. ^mt-<^msL<r>mm 

«tffi-r*^atci3v»T, «JfB*-b-y b;J*«B$tt4«e 

^fc, zcymm.'^kzfisi.m.^iy.tzij^y vnkz±^w^^^■r 

jSjit;t:l±Rlt(cJ: i}*-b-y h rtO*«0^8fcti^ai-r 
*;t«i)<0*-t>-<f t^«x., fl!rfB*-b y Mc*stt*^5r 

w^x\u it^y'^(r)im^mzwm.-h\zn\^xmm 
[0 0 18] w*]S7<7)i&§g{i, im.-f^%mi.^mi\ 

tfb^h-. mfB*-b-y KO«a:^ttaiILT-?-oai:<Ott-aiI 

T</>^^P31!<D:»-fc-y h ^^Bl*|-^IKA-t-S. /^i6tctSA 
X7^-vtc«SA-r<&X^fc. j;>tv>-C^§B:»-fc y bgrtRA 
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[0 0 19] 

iTfUrm^mRv-'mmnmrnxi) ») . n i t-(±ii^o« 
omMmmwi. mKmx.i£'^j^y^<7)i$im^^x'it>:hi} 

■t-y h 2 OOAai'-tf- h=£-iri-JiS:AtliX7^-v*2 * 
•t -y h 2 0 5r-B#W(CJ|XS1LrJ3< *-t y YI\mUX^ 
-SA-b-y mx«ft«S (;z>h y*) 3 *-b y h 2 0 l*I<7) 
•^o-yN^r-^i/N-l^- h 4 1 tc^i^L, -^j^/n^K- h 4 1 
*^ffl!3ffig|5t?jfe'S!Wi$!!.31i^4 Orttcn-T'-f >i^1--6n- 

[0 0 2 0] fl?ffiieAtBX7^-v 2 (i, *-t y h 2 0 ?r 

f^mti>fct(><om.w:^2 1 i<7)««^2 1 i^^-r 

^fztb<7)^mU2 1 a mt&iJ-ty h 2 0 rt-Sr3t«l^6* 

cO*-t>-9-5l±, f*-effi£-r'£>*^ *-b y h 2 OcO«it 
fcWa UTA-t-y h 2 OF«3<Ot7a^>'N<7)j|X«tfc|fc^i.Ofj|X^ 

[0 0 2 1] fltrie*-t y hJRiirtiiisii, iSAdi;^x-v 

2<0||ffl««<7)±:^(:eSLTi5l9, *-tr-yh^^tg3 

•C*-b y b 2 0**^flR$n*o 

[0 0 2 2] t!rfE*-t y h^^ltS Hi. SPf^'-T K3 
2t;?&oT#|5tDr^'t#|5$*#:3 3 wO#^3g#:3 

3 icKtt f> iKAiii 7.7- -'J 2 y!)-hM.xmmzmim 

*-t y h 2 0 ^i^fJTtfr. IKAtilX7^-v'2, * 

-t y hJ|X«^t!l!3St/f*j^«ot7Jt/N^{tiSLffl<7>fS#^A 
j.oHt?*-t y h 2i^$s.-ri>'ikmii>'o^ 
[0 0 2 3] flJIBn-f-f >^'a^';r4JiM8P4 2 1CJ: 

v2lc*t|6l1--6S«l5 4 2onffl|U»i> ■pDx.Jf 2 1@<0:*-t 
•y h 2 Oi±rK2mm.mX'^i,3i^iz<^j^ys^ifm.L 



[0 0 2 4] -:^riii3u^i-j:T(c*trfega5 4 2t:i±. 

*-fc y h 2 0**^«StT.r*-b y h 2 OM^h'^J^/^'W 

im'7i^-ttzio(r>mnU'i 4mm^*txi3ni^w-^4 

3 l-ejO^tt^i * -t y h 2 0(±n-T''f > i^J^ 'J T 4 fflt; 
1S(t<biiTPBP8I54 4 =&*v»-ev»41l|4 5l,zM^-rz>t 
■C. la^L-^rv^*-^ K{Cj&oT*-b y h^««S3 1 IZX 

2^(OUn-^4 3A^ifhflXii*). C*tt>t!^if^4_3. 

u#«^^4 3<7>*-fc y h 2 0*^ ^s.i,zm'Xmns^4 

[0 0 2 5] C^T-i' n-Xfi^-t -y h 2 OOpjiSO-' 
*-t y h 2 0<OS#<0|gKlc-PV>T5E'<riJ< . iO:* 
•tyh2 0li, llSlc^i-idlOJ^-'NOS^co— ffl5=& 
^Sif-r^ iTtc. MfilSP(c«8 2 2 54?^a{rl^tt'^*T-fc* 
•t y h4:#:2 3 ico^-t -y h:$:#:2 3 <7)'!7i/'NCO^ 
•)aiLPT-**MPSB2 4 *^^lC«<-7t*0^#2 5 
t-J-lixTfcl). 0l|x.tf 1 3tt<7)'>J:./NW^#^(i{J7K 

miimi^2 5tcJ±ta|xli'2:*-^tcgt?^2 e^fff^fiK^ 
ttriJl), C:OiS7^2 6(C + -2 7«r# ALria-t-Cli: 
tcj:f9^#:2 5 0±^Strr«;«^<bliI^ L'tv^n y tf 
VTS^^aiLT, *-b y h2|!:'ft:2 3 U^ft:2 5/ii*@^S.il. 

[0 0 2 6] *(r?5+-2 7J±, ig*L^ri/>^-tSf^l!llfl| 

•y h 2 03J^MSC4 2 0^PgC4 4«Z^^$tL-?>t. ^- 
2 7imiK2 eiZ^Lihtfi. ^-2 7 ^^»f'^LT#- 
2 7S:^LTW4 5 t#J-lE#2 5**raj6>tt-5o ioit 
j^li. P4 5*^|lI2tc^1-pg§Pfl««4 etcioTtaix. 
If*-t 'y h 2 0 W-f LrmdiL, •?-<7)f^TI^Jb'&v>(±7K 
¥^W<^ S *> •) i::ielI6i-* r i: J: o xnt>*LZ>o 
[0 0 2 7] ffirien-T'-f >^^j:.>; T4l*IiC{±, *-fc y 
h 2 0 t -^i/N^*- h 4 1 tcoS-e-^J^/NCO^^^r^T-) 

-5. J: d 'taiS<OT- A 6 1 im^X^^X. itiiStt. # 

ittSr^x.. ^m.^<r>'yju/^vfi:mmz^wirhiirnz 

WfiK^ttTV^^o iO-^Ji/N**- h 4 1 ti*'- h JiP-^ 

6 2(D±mzxi)?^Mm^4 ortna6A$n.^o 
[0 0 2 81 c:iT•«rfB*■lr>■l^5^•fflv^^c'^7Jl/^^^^B 

^a(CMLTlll6S.I>*lll7 ?:#BBL^7>JC>|Si?q-f-5,o d 
(Omxm^''hfl^i^G-Xm:f)-i:y h20<O*-t-yh3f: 
#:2 3 tCOV^T, S#2 5 J: 19 WW$tL^g3Pgl5^*(r 
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10029] •€-LT*-t-yh2 0*«llKa^2 1 Ug^^'H 

><D]^SI^±i:^-5>feflt;*-t: y h 2 0 i^A.X' 

^ytus z^^ifhP-x^^^o -:^rH(rfBiRB^2 1 (i, 

112 tC^-t-»|5$Sr>2 1 a Ui: I9^P#L. ZKizX iO±-i: 
^il. S^SnS 2 05:*«^lCSo'v»T#S<7)';7ai/NW 
10 0 3 0] :i<OJ: 9 ICA-b v h 2 0 ^«^-rtL(f, ^ 
$)^A-h^^^5 1 ;0^<b*-t y h 2 0 <OSgPI*l'^(7)7fc7i^ 
^Jxt^'Pti: < , <{> *a L <0#t!)K±tc lifts 2 2 iim^ 

fi-^ t N J; 19 Jg t, it V > t # <0$3fe^-i- 1 ESU 

<0^*?fcttL**-t y h 2 0 U*tLTffl*ta?llC±TtC^ 
itc$:)tSC5 2 <7)$jt«-f-Ulfec?v^T*-b -y 

<r>m2 2t;i±tt75^fiT</»^v>;6>t^>^ C t 5r«t*t:1tfti 

loo 3 1] S;t5fe-t>-9-i: LT(±, RttMO-t >-tf 

T<>J:i/>o StC*-t y h 2 0 lcov»TI±, *trf£tja5feg|S^ 

1 7t **Sr>^ 7 O^'l-® l±£--f L <> ¥4iH-C^ < i: <> J: 
v^L. *ttL±tz«|2 2:e>^tt<btUTv»T^> iv^o 
[0 0 3 2] ^'k^z±.m<r>f^Mm^m.<r>-^^<r>Wimz'^^^ 

xmm-t^o %-r^u*^hmx.\t2m<ni}-by y2o^ 
ieAaixx-v2co«fea^2 io±tcft<o ^v^r^o 

■t y h 2 0rtw:?J^/><OJR«flt!i:IS:;5J>'JRIftee**^ffiS 

[0 0 3 3] ;Xv^T-*-t-7 h^mt^S 1 ICJ; OJKAtBX 
•r-v2±0*-t y h 2 0 a*-ty MjXlfllW 3 tC)R 
ffltSo ®l«lg|5 5 0{±*-fe y hJRiWllHStCJRiMSiv-CV^ 

-2)#*-t-y h 2 0rtc0'^'J^/NWcOt!clg:^Ett^ieSLTV^ 

^ao*-t y f 2 0<oa<^i'&*)-^«:S«5:5gU, -f-Oftil^^-^ 



•C(ilftAm^7^-v2±<0*-t y h 2 0(±itigi!Sif^4 

[0 0 3 4] MSP 4 2 0g§Pgr>4 4 i:*tJ&i-'2.ffiS(;*) 

i>%n-hA zi.z^'^hfx.tzij-ty V 2 o\t^ «rfew4 5 

Ua^t-'&fellS-eifLttJ^n. 114 5ffll<r)4r-2 7 t 

*-t-y h 2 0<r>mW2 5ffl<0||7t2 6 t^^i^^-^L, BEiH 

») *-t: y h 2 OI*IO■^7i/'^W;&m^)aJ$i^, -^7 J^.>'^.•^•- 
h 4 Hc^i!R$tt-&o ::<0'!;a^^NWO^J)R{i, 2S<7>:S. 
fS#^4 3±<0:*-t y h 2 0 (Cov^TNl'jfe^f *3n^o - 

h J^U^-J' 6 2 CJ: t)|^^a'JP4 01^ 

l«-Tf^i±±.3E<0i!jf^fc(iiJfr<0K)f^tcj: '^ji./nW*?* -fc 
•yh2 0(CM$tt. *-t y h 2 0(meAaiX-r-v2 * 

[0 0 3 5] i<DJ:d=tllife<0?K!g.tcJ:tL»f, n-r'-f 

>'^r-iij7'4(C-C^'n-XM*-t: y h 2 00^^:2 5 5r 
rait'l.|fri::> ettllKXaiX-r-v 2 i;*-t y h2 0A*g 
:i>'*t/tt #ic#*-t y h2 ort<0'^/i/^o^^cl^S^/J|XS^ 

&e**i<), -e-o«««-iiiij»si5 5 ofiii-e*E«LTv»*fc 

{a|x.lf*-t-y h 2 0<7)5'^^^iii:r. |(r«OIS:*"b 
«IJfflia5 5 0 l-fKX. f> J:./^tS:IB:<0^f«3!»*^o T 

tLTt^ *-fe y h 2 OrtcO^^O'^zj^yNticifcClc.Ufc 
v-->■>X^:^^T•A-b ■y h 2 0 :^^^^\f^\^m<n 
»if-^4 3tc^?fei-^ii:;4?T-^^o COfci6^#2 5 

[0 0 3 6] i^\,Zi}^-y hJR«^«J3 tc*-t-y h 2 0 *Sf 
X.-Ci3V»-r:^'<U-^':6*^B7>»t>«l<t-&*&-g-. *-feyh 
2 0?r*-t-y MR^ffl 3 tcjeA-r-2.fr ^^^i-<7)^c7) 
*-fe-y b 2 ©(Ol^ft^-^i/NO^^f^JE^r^O-SC: t7>^-C|i.2> 

S*^jh * o T t * d t v» o /c^*-§-«:iitt -6 i i: *»-C § 

[0 0 3 71 ^x±.\iZi^^^x^w^mmmt^ mstc^-r 

J:^(r:^Hr*yh20 :^«i»e'& 2 1 Km^t^fifz t h t::SS 
mim 8 T-:* y h 2 0 coSl:5:it«lJ -ecOSitfad 
h 2 0 rtco»!7 JcyNtfc8S:S:^i6^ <t -9 
lcLT^>i:v^o ^<:7)^jtTSi. :^^-lr b 2 0 g^frcoai 

h 2 0<7>*|:*a:=SrtJ--2>:: t tcj: I9 h 2 Orttc^^J. 

/ ^;6^^Mt$C^IX^ ^ tt T V ^ $r ^ C ^ ;^>-'T- ^ ^ o ^ 

tt^l?-e*^(^> ^O^^ ^ >^T*^Jl/^tSc^Sc^^1tffi•t 
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[0 0 3 8] 

o 

[0 0 3 9] i;t3|s:flWO*«)|tai^11tiJ:tUf, i'O 
[IEISOffi^)S;§%^] 

[0 1 ] ^^m<r>mLim^m.omm<r>rMi:mi-m9& 

[04] t7a^/xSttiSL^<o»|^ftfto#^-^^i-|ii?g 

[0 7] 05<O§IS?:^-r«»f¥i50-C*4o 

[08] i'n-XS*-t y KO||««C|gc«rtj^ffii-'&»S 

[0 9] i**(O«tMSi5!L31^S*^^»fm0T-*^o 
[^f-^OKWl 
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[^^MiE 2 ] 
[ffiIE*t^*«:fe] 0® 
[tiIE*t*JBS^] 0 9 

[«IErt#l 
[0 9] 
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